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MEMORANDUM FOR: Director

FROM : Ernest J. Zellmer
‘ Associate Deputy Director for Science
and Technology

SUBJECT : OWI Comments on General Keegan's Message
re Backfire Analysis

1. Attached are OWI comments on General Keegan's
critique of the Soviet Backfire bomber analysis done by
25X1A CIA and | Quotes from General Keegan's
message are shown in italics.

2. In general, it appears that General Keegan 1is of
the mistaken opinion that the analysis is based on a number
of unfounded assumptions. 1In fact, the analysis was ini-
tiated with the intent of reducing the number and signif-
icance of assumptions that were necessary in previous z
analyses, » 3

PR

25X TA 3. The| |work is an input to a
_ comprehensive OWI study. This study will include our .
uncertainties about various characteristics and show the 2
sensitivity of the aircraft's estimated range to these -
uncertainties. We expect the study to be completed in
September. -
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COMMENTS ON AIR FORCE REVIEW
OF CIA BACKFIRE ANALYSIS

During the past four years, independent studies by
Boeing, North American Rockwell, General Dynamics (the only
US designers experienced in strategic bomber development),
the RAF, and the Foreign Technology Division (FTD) have
agreed without exception that the Backfire has an unre fueled

. intercontinental range capability plus a demonstrated capa-

bility for aerial refueling for more range extension.

A11 of these studies were based on the same assumptions --
most of the available volume is reserved for fuel; the thrust
characteristics of the engines are those of an uprated SST
engine; optimum takeoff and cruise aerodynamics _apply. No
attempt was made to validate these assumptions|

Similarly, we understand that recent Douglas Aireraft
in-house analytical data accord the Backfire considerably
greater range capability than | | 25X1A

Douglas Aircraft is performing NTA studies for the
DDR&E. They are using Backfire characteristics in their
studies, but we understand that they are not generating
those characteristics themselves.

In 1975, Dr. Schlesinger directed a completely independent
audit and separate parametric analysis of all previous work
accomplished on the Backfire. The conclusions, which were
reported to the White House, validated the earlier inter- 25X1D
continental range findings for the Backfire.

Thie analvsis did not incorporatel

[EVENW S0,

7t was reported to have concluded that the Backiire's range
was 300 to 400 miles less than the FTD estimate and was
denigrated by the Air Force at that time.
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With the introduction of the Baakfiée B model, the
Soviets achieved significant range enhancement by redesigning
the wing, extending the wing tips four feet on each end and
by eliminating the high drag—indueiné landing-gear pods.

We find no evidence that the range of Backfire B was
significantly enhanced. A yet unpublished NASA wind tunnel
study is reported to show that the benefits of a longer wing
and removal of landing gear pods were off-set by increased

25X1D drag from the larger wetted area of the wing. |

We now have reason to believe that additional improvements
are being made to the B model.

We know of no evidence that improvements in range and
performance are being made to Backfire B. There has been
reporting which suggests to us that a new variant may be
under development, but we expect this to be an ECM or
reconnaissance version.

Also, with 500~800,000 sq ft of production capability
now being added to the Kazan Backfire production plant, the
Soviets are anticipating a major inerease in Backfire
production.

We do not necessarily equate the new construction with
increased Backfire production. The floorspace will be
increased by about 20 percent. It could be used to increase
production capacity, or it could be used for post—production
maintenance on completed aircraft. In any case, there is
no correlation between increased production and improved
performance.

25X1A The latest [ lanalysis of Backfire appears to be

25X1D / 1argely based on a single source of information |

25X1D This statement is entirely false. OQur reanalysis of
Backfire incorporates and is consistent with all known data
from all sources./
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With the introduction of the Backfire B model, the
Soviets achieved significant range enhancement by redesigning
the wing, extending the wing tips four feet on each end and
by eliminating the high drag-inducing landing-gear pods.

H
4

significantly enhanced. A yet unpublished NASA wind tufinel
study is reported to show that the benefits of a longér wing
and removal of landing gear pods were off-set by ingtreased
drag from the larger wetted area of the wing. /

We find no evidence that the range of Backfife Béﬁ}é

25X1D

25X1A

We now have reason to believe that additional improvements

are being made to the B model.

We know of no evidence that improfements in range and
performance are being made to Backfi B. There has been
reporting which suggests to us that/a new variant may be
under development, but we expect is to be an ECM or
reconnaissance version.

Also, with 500-800,000 s¢/ ft of production capability
now being added to the Kazan ackfire production plant, the
Soviets are anticipating a ylajor inerease in Backfire
production.

We do not necessarj Yy equate the new construction with
increased Backfire progliction. The floorspace will be
increased by about 20/percent. It could be used to increase
production capacity,/or it could be used for post-production
maintenance on compfeted aircraft. In any case, there is
no correlation betfeen increased production and improved
performance.

The lates analysis of Backfire appears to be
largely basedfon a single source of information -f

25X1D /

25X1

Backfire/incorporates and is consistent with all known data

Ti}}/%tatement is entirely false. Our reanalysis of

from ald sources. |

Approved For ReIeFBPZ(&EeRET CIA-RDP79M00467A002500080017-9

25X1

25X1D

25X1



25X1D

25X1

' 25X1
Approved For RMS‘{QEOEVSEQREE IA-RDP79M00467A00250008‘001 7-9 25X1D

Due to the extremely limited sample of analytical data
utilized, 1t was necessary for the contractor to make aq
number of assumptions and analytical Judgments that strongly
influenced the derived range/radius results. These key
Judgments were made, with but one exception, in a range-
degrading direction and were made in opposition to a vast
body of existing additional data utilized by all other
contractors who have examined the Backfire.

The assumptions made in our analysis were far fewer
and much Tess significant to the results than those in

previous analyses. We belijeve/ ]

[Ts far superior to engineering judg-

ments based on US experience. All other contractors have
used a body of additional assumptions but not additional
data. »

That such assumptions were made can now be clearly
inferred from the analysis to date. Mosi are considered
somewhat questionable in the light of accepted aeronautical
engineering analysis practices and demonstrated Soviet

technical competency.

We are not certain what is meant by this statement.
If "accepted aeronautical engineering analysis practices"”
means that we are using a different method of analyzing
Soviet aircraft, then it is not surprising that what are
termed "assumptions" are being questioned. However, we
find no discrepancy with demonstrated Soviet capabilities.

25X1
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For instance, | | apparently -- and we think erroneously --

- _gssumed 25X1D
/ 25X1D

(B) two aircraft with significantly different wings have
the same lift characteristics;

This is not an assumption. Fundamental aerodynamic theory
shows that the 1ift characteristic used in our analysis will
differ by no more than about 1.5 percent for the two aircraft.

(C) the aircraft cannot rotate more than seven degrees
at takeoff;

| | 25X1D
OQur analysis —lshows that Backfire would drag

its tail at about 9.5 degrees rotation on a smooth and level
runway. MWe do assume that they would have a 2 degree or so
safety margin.

(D) there is no benefit from ground effect on the
Lift at takeoff;

Ground effects were omitted from the[ _ |input because 25X1A
they consider that true ground effects are difficult to predict
without extensive wind tunnel analysis. Also there are both
favorable and unfavorable aspects which can result in no net
gain. CIA does estimate some ground effect, and we incorporate
it into our final analysis.

and (E) takeoff speed can be estimated precisely.

We are unsure of the term "precisely". We believe
that we can determine takeoff speed to within 5 knots.

»

T0P SECRET 21

Approved For Release 2005/01/31 :|CIA-RDP79M00467A00250p080017-9




25X1D Approved For Release 2005/01/31 : CIA-RDP79M00467A002500080017-9

Next 1 Page(s) In Document Exempt

Approved For Release 2005/01/31 : CIA-RDP79M00467A002500080017-9



25X1D

25X1

Approved For Réleése W1§EE%FW”-Q 25X 1

The landing gear location and configuration was not

assumed in our apalysis./ ‘*]
| Apparently there 15 &

ditference in judgment as to what constitutes safe engineering
design margins and what type of airfields Backfire was
designed to operate from.

(G) When an aircraft operates very near or on the ground,
an additional Lifting force is bresent called ground effect.
This effect s usually on the order of 10-20 percent. Although
one must be careful when applying this benefit, it ie worth
congidering when assessing maximum capability.

We calculate a 6 to 7 percent increase in 1ift due to
ground effect. This increment is included in CIA's final
analysis.

(H) Another anomaly in the[ __ lanalysis involves g 25X1A
Judgment that the flap-generated Li7t improvements for Backfire
18 the same whether the flaps are set at 27 degrees or 39
degrees. This is totally inconsistent with the typre of system
observed on Backfire B. It 18, in fact, inconsistent with
nearly every flap system in use.

25X1A

iheoretically the Tlap system we believe js used on Backfire
could have a 6 percent increase in 1ift for the two settings.
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(1) An open comment by Tupelov is moteworthy when
considering the maximum weight of Backfire B. He stated
that the Charger A supersonic transport landing gear was
designed to sustain airecraft weighing up to 881,000 lbs.
This landing gear is of similar configuration and size ToO
that of Backfire B. If Backfire B did weigh no more than
230,000 1lbs, we would be required to conclude their 44 per-
cent over-design weight penalty was accepted rather than to
design a new landing gear. This seems inconsistent with
past Soviet practice.

There are enough differences in the Charger A and

. Backfire B landing gears to confirm that they are not the

same. We helieve that Backfire's gear is designed for

very different types of airfields and operating conditions.
For example, the tire pressure for Backfire likely would

be lower to allow for rougher runways, and the allowable
weight would be reduced accordingly.

postulates a Backfire B using an engine of less

thrust than Charger A; however./

We agree that the Backfire B engine unit]

~J1is Tonger than Charger A and that the nozzle

75 larger in diameter. /

The maximum ThHrust 15 dgredier

Than That OF Charger A, but it is only used at high altitudes

and speeds. This phenomenon is a characteristic of all
known Soviet engines. FTD has shown this in their hard-
ware exploitation reporting. It is not unusual for the
same engine to have different length afterburners 1in
different applications, particularly when going from
civilian to military requivrements.

TOP SECRET

Approved Fgr Release 2005/01/31% = 0080017-9

25X1

25X1D

25X1D

25X1



25X1A

25X1A

25X1

Approved For Releasé& 21
- g3

SSEIcRE?IT-RDFWQM00467A00250018001 7-9

The [___Jarnalysis produced additional results which
are almost completely unacceptable in terms of commonly
accepted aeronautical engineering norms. For instance,
the analysie assumes that: (A) a double-slotted flap
with leading-edge slots is no better than a plain flapped
wing. (B) there is no difference in Lift between 27
degree and 39 degree flap settings. (C) the Backfire
landing gear is overdesigned by 45 percent. (D) larger
engines give no more thrust than smaller ones of the same
type. (E) only two-thirds of the available volume for
fuel is used on a supersonic aireraft.

This paragraph is a total misstatement. These were
not assumptions. The analysis found no evidence of a
double slotted flap and determined that a wing with
single-slotted flaps was consistent with all of the data.
We did not assume there was no difference in 1ift between
flap settings -- that is what the data told us. We
believe the landing gear is designed for Backfire and
the conditions under which it must operate. OQOur analysis
determines the fuel weight which Backfire can reasonably
carr

There 1s only one OTREr SOVIET
its estimated fuel volume utili-
zation is even 1ess efficient than we show for Backfire.

Thus, by selectively limiting data to be analyzed
to near single source, by adhering rigorously to a set
of questionable assumptions and judgments that can only
have a range-degrading effect upon final results, and by
not constidering technical, historical, or logical precedents,
the [ lanalysis has driven performance of the Backfire
to ranges significantly below those derived by Boeing, -
North American Rockwell, General Dynamics, RAF, and USAF
strategic bomber design engineers.
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This is also a total misstatement. Our data base is
much Targer than those used for any prior analysis. We
have not adhered rigorously to any prior assumptions.

- The limited number of assumptions which we have made have

been subjected to rigorous checking and cross-checking to
obtain reasonableness and balance, The resulting range
degradation is a result of our findjng that the assumptions

continue to make would not correlate with telemetry obser-
vations. It is Air Force and their contractors, therefore,

.who are adhering rigorously to a set of questionable

assumptions and judgments that tend to maximize the air-
craft performance. OQur Backfire performance model is
very consistent with technical, historical and logical
precedents. It is especially consistent with Soviet
precedents.

10

TOP SECRE

Approved For Release 2005/01/ : = 0080017-9

25X1

25X1



25X

WA S\ SN

. NAnﬂz“KND

ad FiNAgidase 2005/0

\\\\\\\\\\\\\“ \

\

ADDRESS DATE [INITIALS
_Executive Registry (Securlty Classification) ’
ACTION - DIRECT REPLY FREPARE REPLY '
APPROVAL BISPATCH RECOMMENDATION
COMMENT TRLE RETURN
CONCURRERCE INFORMATION SIGNATURE oe
EMA :
REMARKS CONTROL NO. | ’
FROM: NAME, ADDRESS. AND PHONE NO— | DATE
Ernest J. Zellmer/ADDS&T
I | ’
Handle Via ’
TALENT-KEYHOLE-COMINT /
Channels

Access to this document will be restricted to
those approved for the following specific activities:

250005 38" QECRET

L RO OO/ OISO/ 4
:ll.‘!_‘l_dIA RDP79M00467W

A N

Warning Notice
Sensitive Intelligence Sources and Methods Involved

NATIONAL SECURITY INFORMATION

Unauthorized Disclosure Subject to Criminal Sanctions

. - 00467A007‘300°3. 0017=9——
Approved For Release 2005/01/31 : CIA-RDP79M Security Classification)

'l L L L S O ay e o

A\ VN VN U\ RN\

TOP SECRET

\.



Approved For Relegge 2005/01/31 : CIA-RDP79M00467A00k5#0080017-9

DISSEMINATION CONTROL ABBREVIATIONS

NOFORN- Not Releasable to Foreign Nationals
NOCONTRACT- Not Releasable to Contractors or
Contractor/Consultants

PROPIN- Caution-Proprietary Information Involved

USIBONLY- USIB Departments Only

ORCON- Dissemination and Extraction of Information
Controlled by QOriginator

REL.. .- This Information has been Authorized for
Release to . ..

Approved For Release 2005/01/31 : CIA-RDP79M00467A002500080017-9



